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Description
TECHNICAL FIELD

[0001] The presentinvention concerns a procedure for
the production of sheets or tiles made from agglomerate
material according to claim 1, in the case in question a
material generally consisting of marble and/or quartz
and/or sand and/or binding resins and/or granite-based
mixtures, also comprising possible intrusions of various
kinds, such as elements in metal, glass, wood, etc., these
sheets or tiles being equipped with a metal, reinforce-
ment plate positioned on the lower surface.

[0002] The invention also refers to sheets or tiles ac-
cording to claim 5 manufactured according to this proce-
dure.

[0003] The invention applies mainly to the industrial
processing field of marble, stone, granite and the like.

BACKGROUND ART

[0004] Sheetsortilesin agglomerate material present-
ing an internal reinforcement structure are frequently
used for laying so-called raised or floating floors in which
the sheets or tiles are positioned on top of an appropriate
wire grid which is raised with respect to the ground thus
making it possible to obtain a hollow space with a pre-
determined height, allowing the laying of large quantities
of electrical and/or hydraulic ducting and their easy main-
tenance or modification.

[0005] While on one hand raised or floating floors
present considerable advantages, including those de-
scribed above, on the other they involve a series of draw-
backs which limit their construction and use or make them
difficult.

[0006] A first drawback presented by raised or floating
floors made from composite material is due to the fact
that these floors are usually electrically ground-insulated.
[0007] This implies an unfavourable accumulation of
electrostatic charges on objects which are present on or
which move on this floor, an effect which is unacceptable
for numerous precision electronic devices but which may
be even more simply disadvantageous if these electro-
static discharges involve the people who walk across the
floor.

[0008] A further limitation usually involved in the con-
struction of raised or floating floors consists of the fact
that the sheets must directly support the weight of con-
siderable loads and must therefore be fairly thick in order
to withstand maximum breaking loads in compliance with
safety regulations.

[0009] Allthisinevitably means not only great structur-
al and working limitations but also high costs and lengthy
and difficult laying times for these floors.

[0010] The Italian document VR94A000068 describes
a procedure according to the preamble of claim 1 for the
production of sheets made from agglomerate material
according to the preamble of claim 5, comprising a series
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of processing stages, specifically:

- aninitial stage consisting of the crushing of the var-
ious materials making up the agglomerate;

- a second stage consisting of the mixing of the
crushed materials in order to obtain a product which
is as homogeneous as possible, during which the
binding resins are added;

- athird stage consisting of the pressing and compact-
ing of the agglomerate during which the required
shape is obtained and in which a wire or fibre mesh
is buried, this being formed by a plurality of wires
arranged according to a predetermined layout and
whose ends are situated at the same level as or pro-
trude beyond the lower surface of the sheet;

- a fourth stage in which the sheet is hardened at a
predetermined temperature;

- afifth stage in which at least one side of the sheet
is smoothed and polished;

- asixth stage in which the sheet is cut to size, cham-
fered, gauged and flared, followed by unloading of
the end products.

[0011] A procedure such as the one described above
makes it possible to obtain sheets made from agglomer-
ate material, with precisely predetermined lengths,
widths and thicknesses, and which is performed in a con-
tinuous process on a specially designed plant.

[0012] In spite of the presence of the wire-mesh con-
sisting of wires as described above, the previously men-
tioned disadvantages are still present, particularly as re-
gards the electrostatic charge.

[0013] Infact, during the hardening stage the resin en-
velops the metal surface of the wires forming the rein-
forcement mesh, creating an insulation film which does
not permit effective discharge of the accumulated elec-
trostatic charge.

[0014] Document US-A-4640854 discloses a compos-
ite plate for double floors comprising a pan-shaped wrap-
per for receiving therein a flowable and hardenable filler
material. The wrapper comprises a plurality of downward-
ly extending projecting blocks containing the filler mate-
rial.

[0015] Documents US-A-4833845and US-A-5057355
disclose a metallic shallow pan serving for the production
of a self-supporting composite plate, wherin the pan
forms the outside wrapper for a filler with high compres-
sion resistance such as anhydrite.

DESCRIPTION OF THE INVENTION

[0016] The present invention aims to overcome the
above-mentioned drawbacks and disadvantages, and to
therefore provide a procedure which allows the produc-
tion of sheets or tiles made from agglomerate material
designed to be advantageously used in laying floating
floors.

[0017] This is achieved by implementing the features
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described in the main claim.

[0018] The dependent claims describe particularly ad-
vantageous forms of embodiment of the procedure ac-
cording to the invention.

[0019] Finally, claim 5 describes a sheet or tile made
from agglomerate material advantageously obtained by
means of the procedure according to the invention.
[0020] According to a fundamental feature of the in-
vention, during the pressing and compacting stage of the
procedure for obtaining the sheets a metal plate is posi-
tioned on the lower surface of the sheet. The structure
of this plate is the result of the processing of a laminar
element, obtained for example by die forming, presenting
an irregular structure for example with cavities and pro-
truberances designed to accommodate the agglomerate
mixture which, during the polymerisation and hardening
stage, binds to the plate thus forming the base of the
sheet or tile.

[0021] As far as the other stages of the procedure are
concerned, there are no technically significant variations
with respect to what is already known and the end result
is a sheet reinforced with a metal plate which covers its
lower surface to form a single object.

[0022] The use of this type of sheet makes it possible
to resolve the problems mentioned above, typical of
background art.

[0023] When using the sheets or tiles to lay raised or
floating floors, the metal reinforcement plates can be con-
nected to each other, thus allowing a continuous and
precise ground-discharge of the electrostatic charge
generated on the surface of the floor or of the objects in
contact with the floor, preventing the discharges from
damaging the equipment or affecting the people walking
across the floor.

[0024] In fact thanks to the particular structure of the
metal plate and its extensive surface, although the resin
contained in the mixture forming the agglomerate binds
to the plate during the polymerisation and hardening
stage, also due to the presence of elements that make
its surface irregular and allow an excellent adherence of
the mixture, it does not lead to the formation of an insu-
lating film as in the solutions known to background art.

DESCRIPTION OF THE DRAWINGS

[0025] Other features and advantages of the invention
will become evident on reading the following description,
given as a non-binding example, with the help of the en-
closed drawings, in which:

- figure 1 ametal plate according to the presentinven-
tion;

- figure 2 shows a perspective view from above, par-
tially in cross-section, of a sheet or tile according to
the present invention; and

- figure 3 shows a perspective view from below, of the
base of the sheet or plate according to figure 2.
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DESCRIPTION OF A FORM OF EMBODIMENT

[0026] In the figures, the reference number 10 gener-
ally indicates a sheet or tile made from stone agglomerate
material, manufactured by means of the procedure ac-
cording to this invention.

[0027] The materials normally used for the production
of sheets or tiles 10 of this type comprise a variety of
mixtures such as for example marble of different types
or colours bonded by resins, marble bonded with prede-
termined percentages of quartz, sands bonded with bind-
ing resins and various other possibilities widely known
to the background art.

[0028] The procedure for manufacturing the sheets or
tiles 10 is typically carried out on an automated plant
controlled by a computerised system in the various
processing stages.

[0029] The first stage of the procedure foresees the
crushing of the various components in order to achieve
the required granulometry, particularly when marble,
granite or quartz are used.

[0030] In the second stage the crushed products are
mixed together in a special mixing machine and an ap-
propriate synthetic resin acting as a binder is added.
[0031] In the third stage the mixture is poured into a
die of a press. The action of the press on the mixture,
together with the activation of a vibrator device and a
vacuum device, makes it possible to model a sheet or
tile according to a predetermined shape, thickness and
density, and with a homogeneous structure free of gas
or air bubbles.

[0032] According to the present invention, a metal
plate 11 is positioned on the bottom of the pressing die
before the mixture to be pressed is poured into the die.
[0033] Once the pressing and hardening has been car-
ried out, the metal plate 11 constitutes a single object
with the sheet or tile 10, forming the lower surface.
[0034] The subsequent stages of the procedure are
then carried out in the traditional way.

[0035] The sheet or tile 10 is first conveyed inside a
kiln in which the polymerisation of the synthetic resin and
the consequent hardening of the sheet or tile rake place,
with particular temperature conditions and hardening
times, well known to experts in the sector.

[0036] On leaving the kiln, the sheet or tile 10 is con-
veyed towards the next processing stations for the sub-
sequent smoothing and polishing of the upper surface,
the cutting to size according to the required shape, the
chamfering, gauging and flaring operations, and then to
any waxing, drying and packaging stations.

[0037] The above description shows that the proce-
dure according to this invention differs from what is al-
ready known to the background art by the insertion of a
metal plate during the product pressing stage.

[0038] This particular solution makes it possible to ob-
tain an end product with completely new features with
respect to what is already known.

[0039] In fact, the insertion of the plate makes it pos-
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sible to completely discharge any electrostatic charge
accumulated on the sheet or tile by connecting it to
ground electrically or by connecting the entire floor once
the various sheets or tiles of which it consists are con-
nected to each other as in the case of a floating floor.
[0040] This particular ability to discharge the electro-
static current is made possible by the presence of the
plate and its extensive contact surface with the conductor
elements inside the agglomerate structure.

[0041] The metal plate 11 according to this invention
can be obtained for example from an element die-formed
or rolled in such a way as to present a series of cavities
or protruberances which allow excellent adherence of
the resin to the plate.

[0042] In figure 1 these cavities are represented by
elements 12 which expand from the bottom of the plate.
According to other variations, not shown in the drawings,
these cavities can also be knurled or rippled, or protru-
berances or elements protruding towards the mixture
forming the agglomerate.

[0043] According to a particular embodiment of the in-
vention, the metal plate can be made from aluminium.
[0044] The otherconsiderablyimportantfunction ofthe
metal plate 11 is to reinforce the sheet or tile 10 giving it
a much higher breaking load compared with a sheet of
the same size constructed according to known tech-
niques.

[0045] This means that sheets or tiles 10 much thinner
than traditional ones but with the same required breaking
load can be used to lay a floor.

[0046] For example, according to this invention it is
possible to use sheets or tiles with a thickness of between
10 and 20 mm to construct raised or floating floors and
with a breaking load which is the same as that of tradi-
tional panels, sheets or tiles, which are normally at least
30-35 mm thick.

[0047] As already mentioned above, the possibility of
using thinner sheets or tiles means less material, less
weight, easier laying and, basically, a remarkable saving
in costs, despite the insertion of the metal plate.

[0048] Theinventionis described above with reference
to a preferred form of embodiment.

[0049] Itis nevertheless clear that the invention is not
limited to this form of embodiment but is also susceptible
to numerous variations with the same aims, within the
framework of technical equivalents.

Claims

1. A procedure for the production of sheets or tiles (10)
in agglomerate material consisting of products com-
prising marble and/or granite and/or sand and/or
quartz powders and binding resins, also comprising
possible inclusions of elements made from metal,
glass, ceramic, wood, precious stones, comprising
the following processing stages:
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a) crushing of the components of the sheets or
tiles (10);

b) mixing of these components with the afore-
said binding resins;

c) pressing and compacting of these compo-
nents inside a pressing die, and hardening at a
predetermined pressure and temperature, in or-
der to obtain a predetermined shape, advanta-
geously quadrangular, and predetermined di-
mensions of these sheets or tiles (10);

said procedure being characterised in that before
stage c) is carried out a metal plate (11) which covers
the lower surface of the die is positioned inside the
pressing die and has a structure comprising a series
of cavities suitable for receiving the mixture of the
components which, during the polymerisation and
hardening stages, bond to the plate (11) thus forming
the base of the sheet or tile (10).

A procedure according to claim 1, characterised in
that the metal plate (11) is obtained by die-pressing
or rolling.

A procedure according to any one of the preceding
claims, characterised in that it also comprises the
following additional stages:

d) smoothing and polishing of at least one of the
upper and/or lower surfaces of these sheets or
tiles (10);

e) cutting to size, chamfering, gauging and flar-
ing of these sheets or tiles (10).

A procedure according to any one of the preceding
claims, characterised in that said procedure is
achieved by means of an automated plant compris-
ing a series of automatic machines designed to carry
out the said processing stages and whose function-
ing is controlled by a computerised system.

A sheet or tile (10) made from an agglomerate ma-
terial consisting of products comprising marble
and/or granite and/or sand and/or quartz powders
and binding resins, also comprising possible inclu-
sions of elements made from metal, glass, ceramic,
wood, precious stones, characterised in that the
lower surface of said sheet or tile is constituted by a
metal plate (11) having a structure comprising a se-
ries of cavities receiving the the agglomerate mixture
and such as to allow, during the polymerisation and
hardening of the mixture, the bonding of the plate
which thus forms the base of the sheet.

A sheet or tile (10) according to claim 5 character-
ised in that the metal plate is obtained by die-press-

ing.
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7. Asheetortile (10) according to any one of the claims

5or 6, characterised in that the metal plate is made
from aluminium.

A sheetortile (10) according to any one of the claims
5to 7, characterised in that the base of the metal
plate comprises a plurality of cavities (12) and/or of
protruberances designed to facilitate the adherence
of the mixture to the plate.

Patentanspriiche

1.

Verfahren zur Herstellung von Platten oder Fliesen
(10) aus agglomeriertem Material, bestehend aus
Produkten, die Marmor und/oder Granit und/oder
Sand und/oder Quarzpulver und Bindemittelkunst-
harze umfassen, sowie bestehend aus mdglichen
Einschliissen von Elementen, die aus Metall, Glas,
Keramik, Holz, Edelsteinen gemacht sind, mit den
folgenden Schritten:

a) Zerkleinern der Bestandteile der Platten oder
Fliesen (10);

b) Mischen dieser Bestandteile mit dem oben
erwahnten Bindemittelkunstharzen;

c¢) Verpressen und Verdichten dieser Bestand-
teile in einer Pressform, sowie

Ausharten bei einer bestimmten Temperatur und ei-
nem bestimmten Druck, um so eine vorbestimmte
Gestalt, vorzugsweise viereckig, sowie vorbestimm-
te Abmessungen dieser Platten oder Fliesen (10) zu
erhalten;

wobei dieses Verfahren dadurch gekennzeichnet
ist, dass, bevor der Schritt ¢) ausgefihrt wird, eine
Metallplatte (11), die die untere Oberflache der
Pressform abdeckt, innerhalb der Pressform positio-
niert wird, wobei die Metallplatte eine Struktur auf-
weist, die eine Serie von Hohlrdumen aufweist, die
geeignet sind, die Mischung aus den Bestandteilen
aufzunehmen, die sich wahrend der Polymerisation
und dem Ausharteschritt mit der Platte (11) verbin-
den, so dass dadurch die Basis der Platte oder der
Fliese (10) ausgebildet wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Metallplatte (11) durch Form-
pressen oder Walzen erhalten wird.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass es ebensodie
folgenden zuséatzlichen Schritte aufweist:

d) Glatten und Polieren von zumindest einer der,
oberen und/oder der unteren, Oberflachen die-
ser Platten oder Fliesen (10);

e) Zuschneiden auf GréRRe, Anfasen, Abmessen
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und Bordeln dieser Platten oder Fliesen (10).

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das Verfah-
ren durch eine automatische Fertigungsfabrik aus-
gefuhrt wird, die eine Reihe von automatischen Ma-
schinen umfasst, die derart gebaut sind, dass sie
diese Verfahrensschritte ausflinren, sowie deren
Funktionsweisen durch ein computergesteuertes
System kontrolliert werden.

Platte oder Fliese (10) aus agglomeriertem Material,
bestehend aus Produkten, die Marmor und/oder
Granit und/oder Sand und/oder Quarzpulver und
Bindemittelkunstharze umfassen, sowie bestehend
aus moglichen Einschlissen von Elementen, die aus
Metall, Glas, Keramik, Holz, Edelsteinen gemacht
sind, dadurch gekennzeichnet, dass die untere
Oberflache der Platte oder Fliese (10) durch eine
Metallplatte (11) ausgebildet ist, wobei die Metall-
platte eine Struktur aufweist, die eine Serie von Hohl-
réaumen aufweist, die die agglomerierte Mischung
usw. aufnehmen, um zu erméglichen, dass sich wah-
rend der Polymerisation und der Aushartung der Mi-
schung diese mit der Platte (11) verbindet, so dass
dadurch die Basis der Platte ausgebildet ist.

Platte oder Fliese (10) nach Anspruch 5, dadurch
gekennzeichnet, dass die Metallplatte durch
Pressformen erhalten wird.

Platte oder Fliese (10) nach irgendeinem der vorher-
gehenden Anspriiche 5 oder 6, dadurch gekenn-
zeichnet, dass die Metallplatte aus Aluminium her-
gestellt ist.

Platte oder Fliese (10) nach irgendeinem der vorher-
gehenden Anspriiche 5 bis 7, dadurch gekenn-
zeichnet, dass die Basis der Metallplatte eine Viel-
zahl von Hohlraumen (12) und/oder Vorspriingen
aufweist, die vorgesehen sind, um das Anhaften der
Mischung an die Platte zu erleichtern.

Revendications

Procédé de production de feuilles ou de dalles (10)
en matériau aggloméré consistant en des produits
comprenant des poudres de marbre et/ou de granit
et/ou de sable et/ou de quartz et des liants résineux,
comprenant également d’éventuelles inclusions
d’éléments en métal, en verre, en céramique, en
bois, en pierres précieuses, ledit procédé compre-
nant les étapes suivantes :

a) le broyage des composants des feuilles ou
des dalles (10) ;
b) le mélange de ces composants aux liants ré-
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sineux susmentionnés ;

c) le moulage et le compactage de ces compo-
sants a l'intérieur d’'un moule de pressage, et le
durcissement a une température et une pres-
sion prédéterminées, afin d’obtenir une forme
prédéterminée, avantageusement quadrangu-
laire, et des dimensions prédéterminées de ces
feuilles ou de ces dalles (10) ;

ledit procédé étant caractérisé en ce que, avantde
réaliser I'étape c), une plague métallique (11) qui
recouvre la surface inférieure du moule est position-
née al'intérieur du moule de pressage et a une struc-
ture comprenant une série de cavités appropriées
pour recevoir le mélange des composants qui, pen-
dant les étapes de polymérisation et de durcisse-
ment, se lient a la plaque (11) en formant ainsi la
base de la feuille ou de la dalle (10).

Procédé selon la revendication 1, caractérisé en
ce que la plague métallique (11) est obtenue par
laminage ou estampage.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend
également les étapes supplémentaires suivantes :

d) le lissage et le polissage d’au moins une des
surfaces supérieure et/ou inférieure de ces
feuilles ou de ces dalles (10) ;

e) le découpage a dimension, le chanfreinage,
le calibrage et I'évasement de ces feuilles ou
ces dalles (10).

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit procédé
est mis en oeuvre au moyen d’une installation auto-
matisée comprenant une série de machines auto-
matiques congues pour réaliser lesdites étapes de
traitement et dont le fonctionnement est commandé
par un systéme informatisé.

Feuille ou dalle (10) fabriquée a partir d’'un matériau
aggloméré consistant en des produits comprenant
des poudres de marbre et/ou de granit et/ou de sable
et/ou de quartz et des liants résineux, comprenant
également d’'éventuelles inclusions d’éléments en
métal, en verre, en céramique, en bois, en pierres
précieuses, caractérisée en ce que la surface in-
férieure de ladite feuille ou de ladite dalle est cons-
tituée par une plaque métallique (11) ayant une
structure quicomprend une série de cavités recevant
le mélange aggloméré de fagon a permettre, pen-
dant la polymérisation et le durcissement du mélan-
ge, la liaison de la plaque qui forme ainsi la base de
la feuille.

Feuille ou dalle (10) selon la revendication 5, carac-
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térisée en ce que la plaque métallique est obtenue
par estampage.

Feuille ou dalle (10) selon I'une quelconque des re-
vendications 5 ou 6, caractérisée en ce que la pla-
que métallique est fabriquée a partir d’aluminium.

Feuille ou dalle (10) selon 'une quelconque des re-
vendications 5 a 7, caractérisée en ce que la base
de la plague métallique comprend une pluralité de
cavités (12) et/ou de protubérances congues pour
faciliter 'adhérence du mélange a la plaque.
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